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Abstract 




PROBLEM TO BE SOLVED: To provide a speculative multi-thread processor capable of improving the processing speed of a 
program. 

SOLUTION: This speculative multi-thread processor is provided with plural processor parts PEO to PEn-1 respectively 
executing an assigned thread, a thread manager 1 integrally managing the execution of a thread by controlling each part PEO to 
PEn-1 and a memory part 2 storing a processing result, etc., by each part PEO to PEn-1 . The manager 1 assigns respectively 
different threads to each processor part to simultaneously and speculatively execute plural program path to improve the 
processing speed of the program. In addition, the manager 1 transfers data by using a register or a load store buffer in each 
processor part in the case of generating the necessity of transferring data between threads. 
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W||fT/4 s ?S^ (commit) Lfc'Cit, U •> KDtfJUfT 

5 0 -nSrSftT, ^ 7 h'-7^-i; t i a, 7*n-fey 
lMfBPE2IC^Ui/ KCW5t^^rii*p-r-5 t t tlCl, 
-fe y 1fg[SPE 3 Ic * U s' KDCO+ih^ii^O-t-S,, rixSrg: 
ttt\ 7 P n-feytfg|5PE2H^.Uy KC^SgSHmKf&l- 
iI&£-ti:T3gfTL. 7°n-fe y1fgBPE3 (4* Us/ KDG9H 

[0 04 0] ^rCD^, ^n-fe -^-^S5PE2 14, ^. U j/ KC 
^^TWig* (H6<DB#£iJ t 4) |^ 7 1/-yKE; F<75 
(fork) ^tll:»Utft 
Cn^Sltt, 7Uy K^^--/tlll, 7* airs' 
-tf-g&PEO iz* u y KESr, 7° n -tr -iMfUPE 1 K 
F£ffji9 ST5„ rixtCiO, :/n-k s'-tf-gBPEO , PE 1 
»4-t*ue*v, *UyKE, F»Hfr«rl§B*&$-fr5. 

[0 0 4 1 ] ^<£>tg, 7*a-fe s/'l*-gfl5PE2 14. ^l/y KF 
<V$i?f<D&<p (H6 COBfgiJ t 5) IC, XUs/KFO^g^ 

5. rtuSrSltT, Us/ K^-* — 1 (4. T/n-trs/ 

■^apEi tc^ uj, KFco^it^ii^i-rs. 

T, T'p-fe y-thSlJPEl 14* Us/ VFCOWri %$>±-$-Z>„ 
[0 0 4 2 ] ^WJI9IC. #H;5£ff2fST-f4, m&nyo 

x- zz e 

[0 0 4 3] 17 140 6 £DB#£iJ t 2 , t 3 , t 4 K^ft 
3* Us, K"*'* — 1 ro^gC^cfig^^rilT-fo-So * 
?\ B#£>J t 2l;^^t, $mB2 5 14, ^.U-s, KA, B 

t5 : i SrT-c t y f «1S 2 l ic^f 5 e *fc. M 
$1352 5(4, * Us- KA~D^ ; ett^*tiyn-fe yf-0i5PE 
0 -PE3 X'Mft-tZ Z b & * is -y KH*r3? 2 2 
5. $ij®)gi5 2 514, ^l/yKAA'&^Uy'KB 

£gti)L, s*. Us/ KBtfub* i/y KCSr&fb L, u y 
KBA>?)^l/y KD^feSft-r^rt^r^U'S' KH?t^ 2 
2lZ3%%-rZ>o t 3(C*J^T. $fj®)g|5 2 5(4, *u 

{|?J®)gB2 5(4, ^I'y K B Sr 7° n -fe s 7 i^SPPE 1 "CUtT 
L. Kc'4r7'u-fes'lMfi5PE2 r-^tTl"5C i'Sr;*. 



US' KH*t3c2 2\z&fe-fZ 0 £<blc, SiJ®g)52 5 I4. 
^ u j/ KB*>?)^ US' KCSr&i&l-S - t U;/ K§§ 

#.3t2 3i-^^-rs„ 

[0 0 4 4] B#JiJ t 4 IC&I^T, SfJ»SB2 514, 
KE, F«rS^SgT*H?TL, * US' K C£5S3£#Jg tr- 
im-*- 3 ~ i:* fairs' -frlfctea 2 1 •£ 
fc, *J^lgB2 5(4, ^ Uy KE^ynir s'-y-SCPEOT-, 
^.Us' KF£7"ci-fe s'-tfgPPEl ^. US' KCt^ot 
s'-y-gBPE2 X-Mft-tZZ t us/ V'Wa^i2 2 icK^ 
-f-5„ Sfc, faJ$)giJ2 514, XUyKCA^^Uy K 
E, F^gtt^It^^U'S' K*?fS2 2ICS£t 
■5„ 

.[0045] E! 8 I4H! 6 <omn t 2 (Ciolt -5 * U y K-7 

514, H^O«fc 5^7'nirs'^*c^2 1 i^Us' K3I 

§DPE2(c:^. Us/ KC^rHfT^-fr, 7°n ir y -+h§i3PE 3 
uy KDSrUfT 

[0 0 4 6] FIF0^/<S'7r 2 6 (C|4, 7°n-fes, 

-9-SBPE1 Uy K»JPS*='-7>' K^^^tt 

6„ A*&<)(CI4, x US' KCCDHff£fllSL, ^u->K 
D<7>^ff^4 3 ih-f-2)i'<7>^Us' Kffilffllil* = -^V KjJSfi 
Foggs' 7 7- 2- 6 (Cfe*rt$tt5„ 
[0 0 4 7] HI 9 ll^yn-fe s'i^gBPE0~PEn-l^^ U 
> K"^^— V\ 1 iCjFf LTii*Pi--5 = -^> KOrtS^Bi 
Wi-SI2T-foSo 12 9 <D(l)IC^-ffork=i-7 > KI4, ^. 
US' KT l i'b^L'y KT 2«D®Sb§rg*-r-5='-7> K 
T-foS. (2)(C^-f-term=i-7> KI4, £ £C9 J* U s/ KcQ 
^iS^TSrii*qi--5=i^V (3) »c^i"kill = 

K(4, ^ US' KT 1 frh* us/ KT 2 SrS&ftJi&T $ 
■&€>^t^^5}t-r -5 K'-e*)5. (4)IC^-*-commit 

KI4, 7* Us/ KT 1 A»ib^ US' KT 2 LT, 
^ u s/ K T 2 roS«Sffttl*> ?)5i!EllfT^li^<DS^ 
^rilftl-rS V KTfoSo (5) (d^-r send = ^ > K 
(4, ^l/y KT l^fj^Uy KT2(d>PfLTU v?.x ^ l 
aOl^fSrgSti:'-?^ KT'fe-So (6)IC^i-receive 
^•^u KI4, ^ us/ KT l ^'^wfi^T-^ Sr^. Us/ K 
T 2 T-gft-f 5=i-ryKffo5„ (7) fC^-t-check ^ -7 V 

Ki4, sx. US' KT i *>t,^u-> kt 2^w^ ^-yej**; 
teT Lfc*>5*»Sr^i s/^-f 5 =-w KT-fo5„ (8)(d 
^-fnotify = -7> K(4, ^ U s/ KT 1 l/y KT 2 

Id j< •=& y O T K U ^ t t^- £ feiH-f -5 =i -7 u K T- fc. 

•So 

[0 0 4 8] 3-7°o-tr s'f-fBPE0—PEn-l^(ll9C0^-f 
^75»co=i-7> K$r^ US' K-v* — i (c^LTii*Q-r 
-5t. ^ Us/ K"^^ — v^-sr 1 (^(OSiJi8)gB2 5.14, ll 0 
lc:^-r*&aSr?T5. Hl0©7B-f+-H;S- 

^5^r, sijsia5 2 5 wib<f zmwtZo 

[0 0 4 9] SJ^gB2 5l4, ZfyT'S 1 Ic^i" 

■t 9ld, #7'n-fe-s'-^SBPE0~PEn-l^^iiSD$tLfc = 



-v> K£*&*ftLTl^.5FIF0§>/<-y:7 7' 2 6 (OftJgSrtKl;: 
St^HH". m^ia^tltz=>^> K^fork^-^ 
Kli^X -y:7*S 2 <Dfork*aS£r, term^-^^ K^^-g-tC 
li^fyT'S SOterm&g^ kill^-vV K<04&-£lCli 
rokiliatSSr, commits 1/ KOSg-g-ICfi 
Xt" y!7°S 5 <75comniit#yil£r, send = -7> K<754§-g-|Cf4 
^fy^S 6C9send*2:JI£ v receive => > K<73^#(C 
l±^.-X y 7°S 7 (Dreceive&iJI£r, notify K(D® 
-g-ICfiX-r yT'S SWnotify&SSr, check = "^>- 
^-g-l-lt^y^ y7"S 9 K>check*a3i3r?T ?„ 
[0 0 5 0] 01 1 till 1 0<7}*7- y7"S2 <Dfork*ag 

-t: y l^filSl 2 1 lzS-^^T^#7°P-fe -ylrgBSr^L 
(x-^yT'Sll) , S&7*o-lry^ffl5iSS)nrf, ^£07* 

o-fe y1?-g[5<D I DS-^fc-S^KlrftArS. 
[0 0 5 1] fr\Z, QZya-t-y-V-m, (PE) 

t5^t5>^*IJ^L (x^y:/S12) ^.^t^n-k-sz-b-ggiS 

^SEl-ftMf, :7°n-fey-7-#c8g^2 1 WKff Bid, fork = 

{7*7- y 7 S 13) „ 

[0 0 5 2] 2fclc: s KHfr^ 2 2 roKffg §| 

14) „ ftK, ?|ftT 1 , ' T 2 tMl£t5iiyo-k 7 ft6 

S15) „ friz, y. Uj/ KT 1 SrSlfT-r-ST'n-te- U<& 
U^x? 1 2cDF*3^£r. y. l/ y KT 2 SrHfT-f 5 7°n-fe 
-y1*-95<£> \sV*.*r l 2tr=ie— (xt y 7" S 16) „ 
ifcin, x u-y KjlffS?2 2<DKff B\z®m£ivtzzfvt 
•y-y-mz^ls-y KT 2<75HffBB^Sr^^-r5o 
[0 0 5 3]—*-, 7ry7 - S12f2#7'ct^ta!i05 

^S18) „ ifc Id, * u-y KT l Srgltri-S^n-ir ylr-gfl 
<£> Uv 5 ;* y- 1 2<7?rtgSr=>^7 L = 3 rX h^y77 24l; = 
f— f5 (7t-^7*S19) „ 7UyKTlA>f)7 
Uy KT 2 ^EltS - i ^7 U 7 Kii§S 2 3 \ZW£7£ 
-tZ> y7°S20) „ 

[0 0 5 4] 112 lid) 1 0(D?*7-yy*S 3 (THerm^S 

y KHfr3t2 2ldS-i^T. ^ u-y KT 1 dfrjE-f-S 7* 
n-fe y-ir-gf$PE£1$s£U ^^^tUfcT'n-fey^^fClSt^ 
"T5 I D#-^^^§cK(dftAi-5 (Xx-y7°S2l) „ 

[0 0 5 5] ^a-ty-y-ftmm: 2 1 ©fA'tj, M 

»Klc*fj£:t-5ff«rfiiJS*i-5 ( * -r -y 7" S 22) „ ftlc/ 

^/^ib. ^ l'-; KT 1 (3g<5l,>rSB$iT,5^;X. Uy K 
(Xxy7'S24) „ 
[0 0 5 6] 11 1 3 (±11! 1 0W7t- / /7'S4 (Dkillfeg 



y KHff^2 2 ldS<5^T. 7 KT2SrHfftro7' 
(7777'S41) „ 7"air 

•y-^aspE (k) icun+itrojt^^isff-rs u?'^ 

S42) . 7"nir ylr-^^2 1 cdk*tB SrSiJEfc-t- 

5 (Xxy7*S43) . X Uy Kllfm 2 2<7)K?T 

B&BiJPfc-TS (x-7 L -y7 e S44) „ &(d, xbj/KHM 
23WlzyKTl, T 2 £rgiJE£-f-5 (77^7S4 
5) o ftlc KSii23i>t>7U ? KT20f 
5F,Sr^5^i-5 (^7 1 -y7°S46) „. ftici. 7l/yKT2f) 
^^IdStUTI^^tOteaSr^^ (^ry7'S47) „ 
[0 0 5 7] 114 l±H 1 OCO^t- yy*S 5 Wcommit&l 

Uy K^ff^2 2(Cg-3i^-C. *u'-y KT2*Hff LT 

i^z>yv± y-y-w&mmL^ &mztiiz7-B-t v-y-mz 

1) o ^SKIc^-r5 7"n-feyir-gpic*f Lt. 

CtO^n-t y-tf-*B^S||?TUT''' 1 5x l-'y KcoH^^ft^: 
Lfcf'^iiSPi-S (xxy7°S62) „ iklr, 7"n-fey-*r- 
ttfig*2 1 £M&rr5 U7 1 y7 , S63) „ -«Cto*>» £ 
ffrKtdft-jfc-f 57ct y-tr-gP/i^fTLru'-Sxu-y K^ 
, fS^mfcffiUd&of- ~ t^7°n-tr-y-!r-^^2 1 fc|8: 

[ 0 0 5 8 ] 12 1 5 (1H 1 0W^7->7S 6 GQsendMS 

y KT l ^rH?rL.-Ci/^7°ci-ky^gl5^^, u-^^.^ i 
2 0#f± 1 2coffi^S:ff-r5 (775-758 

1) o 7. V-y KHfT^2 2 l;S<!^T, 7 

T2Sr^?ff(757 0 a-fe-yir-S|5^^^L, 
-fcy1fSPtC*ff£;-rs I DS-^^ffcKlCftA-rS 
-y7°S82) o &fC, ^iScKld-Srt^-TST'n-feyir'gproU' 
^xy- l 2 \z*f— ^S:S#iAtf t i: tt, -Jrou-^x^ 

1 2 <nmm^-y h% r i j ic-rso 

[0 0 5 9 ] T'at y tS« ! 7 Kv^--;^ 

1 LX receive = KSrJifel Lfc^-g-(d|i, %m 

[0 0 6 0] 116 f±H 1 0^77^ yZfS 8 Onotifyfe 

Uy KT 1 «rH?TLTV^57 , i3-fe vV-Wfrb. * ^ V T 
Vis^t**]) ^-f&gisi-Z (77-^75101) 0 

7Uy KIffS2 2CI^^t, XUyKT25r 

mn^^yu-ty^^m-r^ {*7-~y7s\or) „ 

tt^$tl.7 v c7"o-fe.yti-g(5PE (K) IC*tJ£ t57a 
-ky+MfBCOo— K7 YT^yVr 1 4 IC, X^y7°S10 
lT-Sff Lfcpi^y T K^t^^yf-^^MS 
(X7 1 y7 o Sl03) „ 

[0 0 6 1 ] 7*o-tr yf"Sj5/i5^. U-y K-^^ — v^-v 

1 L-Ccheck^-7>- K^rii^a Lrc^-g-tc»±, $!]^SP 

2 5 (±4#(df5JtjJ2fSI4tT^'tev\ 

[0 0 6 2] &td, ^ u y KBTOi/i?7 ?12 



[0 0 6 3] 117 li* u i/ Y?i\X'<D i/-/^ ^12 co$S 
^^iftPJi-2>Sir-feS„ tfiJxJf, -fe y -tf-gBPE 1 T*3T 
TfpCD?. l-y KBCDUv^? 1 2 ri^b. T'o -fe y -thgBPE 
ST-^tT^O^. Us> Kcou-v 5 ^.^ 1 2 Ic-x — 

B SrUff't'lwsend^-^^ KSr* u y Y~? — ^ 1 lc>pf 
Lrii*D-T5ts ^l"yF7^-;t Hi, il*a£3x;fc 

2 K J; 9 , KD (±7° a -tr .y IMFBPE 3 ^Htfl'T-fo 

£ C £ fctg^-rs. 
[0 0 6 4] h'-v* — 1 C9Uv ; ;*.^fi,1$£i£g|5 

2 7(4, T/nlrs'l^PEl <£>Ui^? 1 2 <DF*9^£:gff 
U ^cO§<f f^£:/n1r s^SllPE3 CO Uv^ 1 2(C 

tea*-*-*. 

[0 0 6 5] ±£liLfc.l:5l-s #7°P-fey-!fSi5PE0~PE 
n-lWL-y^^ 1 2|dii, ISlJPjfc's' h # 1 f MStflb 

tvci^s,- mm^ v vn^mmt roj x-feo, utro^ 

*tJ&-T5u^;** l 2GD|^S8f y Mi Ti j 

[0 0 6 6] m l 7 co®-£\ ^ u s> K v*-y l 
n-ir yiMFBPEl <F>u-J*f> l 2 75>ib$Gi£ i^rt^— 9 £ 
^n-fe ytg!PE3 0i/-;7!? 1 2 Irfeiirt L7i A: 7° 
a-fe .y-tt-gBPESCOU-v 5 ^.^ 1 2<DmM¥ y hit r l j \z 

[0 0 6 7] #7"t3-i? y-^gI5PE0-PEn-lli, ^ U-.y K 
D4"«receive = -7> K$rHtTi"6 i: |5]J8fs'h 
Sr#SP>5. tfiJxiti. IBl^BtTy f-^i-T-tr r i j T-fcix 

? v7Lxm?f&m.vz>o ^atf7M! roj r- 

[0 0 6 8] h*rflT-<Op< * y -r — 

> ^ y g)5 2 izW # iitf* # 7 — 9 %. tz it * * V m 2 frb 

m^-tai^tzf-^^-t^ ■ 

[0 0 6 9] Hi 8li*U;/ VffiX-O/*]) y 1 — 
ill$rlS.B^1-5ll!-C-fo , 5 , ^n-fey-y-SPPEl co* u K B 
A»byn-ir->-^gBPE3cD^Uy KDIO =t V 7— 9 Srg 
i£"f 5 LT 1^-5 „ ^n-fc y^SPPEO ~PEn-ll^ 
li^n^r'ixn— h7/<?77 1 4#Sxl7lbiX'rio 
•5. Cron-K^h7/<-y77l4l:il #7*ot->t 
gtfPE0~PEn-ltf3;>< * y SB 2 ICf # iAtf< # 7^— s* <t 
CD 7 Kl'^ftS, £fcti#7°o-ir y1fgBPE0~PEn-l^ 



[0 0 7 0] Sftlftlcfi, *Us/ K^S^SI^fllrot 

#ic:ii. y^-y ai2^os#ix^ii^h>n-r. n-K^ 

YT't-yVT 1 4P^IC^m^(*^$n-5 <> K^g 

K7/<y77 1 4 0P^S25M j ey t-*#jA*n, ^.U-y 
KwHWS?!ift$nfci:#IJn - H7^y77 l 

[ 0 0 7 1 ] ^^&y cQi^ttiLSrfT^il-g-li, ^. 

[ 0 0 7 2 ] #'Jx.li\ Hl8li. T'n-fe s/-^gBPE1^7< 
^E- y WlOOSiSIC-^— ^ T1234J 5r#^ii^, 

5„ T'o-fey^-gppEl 11, S«H?r4f{^roi:#H, 
y C:-r — ^^rS^iitrftfcO o-K^h7/<y77 
UCf-^ ri234j SrStiAtf 0 T'D-ty-lr-ffiPEl , 
PE 3 fi-?:ix^-*^SiJ(@lc a — h Ts< y 7 r l 4 
•5/c«>, T'a-fe ^-^glSPEl COn— K^- 1-7/^77 1 4 
iz&tfiZnfz 7=^—^(4, SiJffllgC2 5 $r5>L-C7°o-fe->-^ 
ffBPE3C0n— K^. h7A->77 1 4tr^^^5„ 
[0 0 7 3] y-^7*n^7A^3y^;U 

-f-5.!:#i^>^-y r^-t-^^co^^ey r ku^^^o 

■Ci/^-S^i:, zfu 7? J**%ri-tZ>&fM,X-®ibX 
y7F^i!bHS^ti ! fc5. ^#14, Mxli B8 

X*^Vv ! —?<0&&^&:f>mteZ>tz)sb. EJIT, 

[0 0 7 4] U T^-fe^S^toy-ty T Kl'^i'f A 

Si-r^„ trt, ioo#Jte(c^. hri-^^x— ^Srn- 

H7^j/77 1 4 Icf&iirtUfciE^ir, fettLt^t 
^r^Qib-tir-Snptify^-r > h'te^l^y Y-?^—i?\ 1 Icii 
4s-r5„ ^to^. i00#lfecop^^Sr^ us/ K-^^ — v?-y 
^. u > KD^r^ff^co^n-fe: s/i7"lfBPE3 
con— K^. h7'<y77 1 4l^|5i^-f £„ 

[0 0 7 5] — 7J. ^UyKDIt 100#^'--COT 9 ir 
^11^. US' KB«Sp- K^. h7/<y77 1 4 l^ftiirtLfc 

7-^t-fc5: tSr^w^-r^^sssi-a. f it, 
100#tfic0x — ^^a— K-fS^^-^r^ US' — -s 
\ 1 (Cii4si-.5il:fllwCheck='-^> KSrii&i-S,, 

[0 0 7 6] ^ Uy KD^check = -^> K$r^fTi-5mJ 
(C, 7\ KBA>e>rof-?^D- h7^<5'77 1 
4 CLiiJiiL-Ci^tUf , check = V K^rSll4 a 
— Ktft^Uff-r^,, check =>-v> KOHfTHSI^ U y 

KB/O^CO^— ffca— h'* YT r 1 4lcPJ*L 
-Ct^^^i #lc(i. r-^coSJ^Sr^o. x — ^z5sai# 
Lfc^SA'SrgltU-r-Sfc^ n— K^- h7/<y77 1 4 



Six 5 3-7 li l f y V<nmm¥y h ASK it 
<bix5„ 

[0 0 7 7] ^l/y ^-vilJ, 7°nir ^IJ-SCPE 

1 zJSnotify^-v^ K£i§£oL7it tie, n— h7/< 

r 1 J lClS:£1-5„ :/n-i? sz-y-SPli, check = -v Is KCO 

KfT^twisijBK's' hrottfrwsu-c. eaif'-^asiaa 

[0 0 7 8] — 7^t^©Bro^^!J 7Kl/ 

* h7^y77 l 4li, 7°Pir y^SBJc^. KSrlflt) 
Stt, K^llfrBateB*!::;* K^ — 1 

fc, t'y F&mn-rz-fu-tv-v-tiHo i di±, *u 

— 1 £g£ LTD — h7/<y77 1 

[0 0 7 9] d — K^. h7/<?77 1 4 It, #7"cJ-fe -;/ 
•y-a5PE0~PEn-iro|ltT*fliip<^-y T^-tr^oa^lC 

[0 0 8 0] (a) mitmn Viffii<n 7 u y fat,**; 
V<Da— KHJfcriSfcofcS'S'- 

-<75^-g-, {5It*-r*-n— h7/<y77 1 4 it) t> 
[0 0 8 1 ] (b)56^^«flg(D7'u-fe y-tMFPA^p'^- 

yro^h7g*^fcot^ 

7141:^^1)7 Ku^iStii^— f&fcm-TZo 
[0 0 8 2] (cmffiUfftftlSro^n-tr s/iJ-gB^fc.*^ 

c — Y~T y ~7 T 1 41*3 Id s ^m-tZT h'U^t — 

— tell ivti, £i\ g^Uy K©7" 
n-fcy-tJ-gpOn- h7^<y77 1 4 Sr^glL,'. 

fc-r — ^ tr Ku-^Sr, g E (75 n — hT'<y7r. 1 
4 rtlc l ^> h y Srfilij <SI-x 
y ft ltixt;f. £#AS-c-#-5£-c-n— KtolOl 

^Sr^Jtf-So D-K?F7^y77l4«x> 

limKfSA'^^limKfigl^fT-rai:, o-K^h7 
/^77l 4rt<73-T'<T(D7 :? — ^Sr^^ya5 2ldfe*(<3L 
fcSL "I" o-K^h7/< 

^77l4«x>i-!J ?rit?)tK)eMJ , i^*y7? 

[0 0 8 3] (d)S:jSStT*cfil<»7 B Dir ylr-SB^fj^^- 
y no- KS*^feofcSt 



n- hT'<v7r l 4 f*3fc!£ti3-f 5^— f&ft&T 
SA^tWc . o-K^h7Ay7rl4l:n 

> h y SrfflO iTtT-?^»L, A>o. ^UyK 
W7"c-fe -^ir-gEcoci— S7/<?77 l 41c: t>x— ^ 

11. ^tASx'#5*-C*n— KMgro^^^it-rSo C 
?)4§-g\ mm^y Hi-fey b Lfcv\, £7i. c-K*h 
7/<y77 1 4li, ft!iro7"n-fe y-y-gcwn— K^- H7'-'< 
y77i4iJ>f)fflI*l:J: 1 ). &.<nWift-*1rr o . 
[0 0 8 4] (a)l©n - h'^ K7^^77 1 4*>f>T 

4i^T-fo-5„ SE©D-K^h7/^77l4i!ilr 
ffit-n— h7^y77 1 4 Id-r — :? £&jfrt Ltzm& 

— K^. 1>7^<5'77 1 4 ASf^^-^— ^^gf^-Lx^^^l/^ 

fTttflgT-foixji, S £03^^. u-y Kro^n-tr yD-gJSWn 

— K^. h7/<-/77 1 4 lcP D ^^^^r^rfTV\ SoT# 
fc x - J? £ 7c ic S^-T 5 „ 
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